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[il^tfl^^.] 15 

14*41 &<>H, *};?M*°1 2m-lT min Jitf 3.JL 2 m T min iL4 ^ 

p _^ m _ q jc+ I mod 2 M r min I 

(Pi)fe ^ ' " L ^ -Ul S]*fl ^*fl*H, <^7H q(m)^ miM AlTfl^jz}- 
* *}#X|t_K} 53 -i- f^^i ^ EDF y o^. 
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J 7fl °1 3^ ^-3-2.5. 0>}^ EDF 



12-8 



1020030050708 



2003/9/17 



[i^tfl^s.] 3^8- 17 



(current _time) mod 2*7^ 



[5. 1] 



T3 



1 1 1 1 1 1 1 1 1 1 1 1 1 

: : ulj : : uu 




1 1 1 1 


i i i i i 


I 1 1 1 1 
1 1 I 1 1 


i I 

! S 




1 1 1 1 

H I H 


i i 

A L I | | | 

T 1 1 i M 


1 1 1 1 
1 1 1 1 

I i 1 g£l 


1 1 
1 1 
1 1 




1 1 1 1 

Alii 

Tiii 


1 1 1 1 1 
1 1 1 1 1 


I 1 I I 
I 1 1 1 


1 1 
1 1 




1 1 1 1 
1 1 1 1 



a±3 


«l 




Tl 


5 


2 


T2 


7 


2 


T3 


15 


i 3 



ugig*g 



12-9 



1020030050708 



^^>: 2003/9/17 



I I I I I .-U I I I 






Wl 




Tl 


5 


2 


T2 


7 


2 


T3 


15 


3 



gggg 

M:SZf 



[Ji3^-§-] 



3] 



EH 



H I 



nan 



fit 21 0 



M-2M 



12-10 



1020030050708 

UL^tfl #18-42.] 3E. 4a 
La^U] 33 



4a] 




[H'gtfl'S-Wl £ 4b 
[a.3U-^l 33 
[2i3^-§-l 



IS. 4b] 




3 2003/9/17 



12-11 



1020030050708 #^ 2003/9/17 

[J±^rfl#U"3-] £ 4c 



4c] 




12-12 



1020030050708 



2003/9/17 



[gv^eimi 0002 

IfliagiXH 2003.07.23 

[^HI^^W] H04B 

W£2\ gg] 3Hfi@ EDF ±9IISU 

[ » S 2| g S a S ] I MPROVED EARL I EST-DEADL I NE-F I RST SCHEDUL I NG METHOD 

[9S] M XI 5! XI- ^*1S|AF 

[f^°J3E] 1 -2002-0 1 2840-3 

[CHBiei] 

[ CH E] 21 3 = ] 9-1 998-000202-3 

SS] 2002-027075-8 

[g92] 9^531] PARK, Moon Ju 

[^SJi^yS] 720206-1001811 

[?0SS] 110-771 

[3^] ahm^^ai mmm ®&omm. 105= soss 

[^3] KR 

0||2|S! SPI^eS AH f|2| LHg] 

2003.03.26 

[^ahi^i s^? 

HI42S°| 77 §0II 2| §i, H^g X1I60S2I ^§0j| 2| 
(oi) 
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-*Md^H» ^Wa, 7 H> ^ -f^i^HS ^aI^ji, 73 A} 5} 7 >^ vhfr ^ 

EDF i^l^H^ ^IW^Hl 7 H> ^ -f-S^fl ^^-i: a] 741 ^ ^ ^*>JI 

£ 3 
[^ol oil 
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7fl^^ EDF ^Tfl^g u o v ^{ IMPROVED EARLIEST-DEADLINE-FIRST SCHEDULING METHOD} 

£ l£r RM(Rate Monotonic) ^tb °fl^l2£; 

£ 2^ ^2fl^ EDF ^^*>7l ^t!r 

^ 3^ ^- EDF y o v ^°fl ^£1 J£<y 7fl^£; 

£ 4bfe EDF If'SH*! lH^ z}- EflA^fo] j^^-g. ^ 

£ 4c ^ EDF °o v, ?HH i2ofl zj- Bfl^^s-o) 0.^^=. ^ 

<7> ^Al^> ^Tflt^ofl ^ ^ ^4*h7fl^r -f-id^fl ^ Aj^V 

^ofl^ ol^^is. ^ EDF « 0 Vl ?Hl ^ ^]cf. 
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*S£]J1 &4. 

<9> 7M <£s^ ^Al^l 71^-i- ^ Rate Monotonic (RM)4 Earlist Deadline First 

(EDF) <£3L£\^f°] ^v]r)o] ^?fl#^o1] ^ o.5L *%7}5\J1 &4. 

<io> Jg.^ EDF ° a v Jl^#-£- 4^ ^-g-JE.7} 100%4tt *H]a-] ^^oj ^^tg ^Jie^o^ o]^ 
«>ji 5a°-4, ^4 4^4 4-^-4 44 #<&^ RM 4 Jf-^fl 

<n> £ 14 J£2 44 ^2flo] RM4 EDF *|^44 ^1451^4, ^ S cf^ 

4 ^<84*M- ^ ^1 7fl4 (Tl, T2, T3)7> RM ^ EDF <£jie^ofl afef i^^s)^ 

4^ i^^JL 5^4. 

<12> RM ^11^4 Efl^ a #^ ^7l(period)7|- ^ ^ ^ (priority)!- 

^Hr4. £ H4 44 ^4, ^7l7> 54 e|a 3 no] 7 H V ^ -f^£4 HI- iJ-^^ji, 

^7]7> 74 Efl^H T27> -?-4^4 M^-, ZL^Jl ^71 7> 154 Eflia T27> 7}^- ^ 

^4 L# ^3-^4. RM ^41^44^ 44 4^31:4 -f4£44 4444 444 ^4«fl 
£ 4^44 ^4. 
<i3> avig, edf ^4#^4 , Efl^a.-i-4 -r-^^4^ Efliat^ 4-E.ej-o] 
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(deadlineHl ^*fl t±X\ ^sfl , ^*fl ^\^)^\ ^\}^o\o] 7 )-# E)|i37} 7V 

# ^ -f-Jd ^» ^cf. 14^1 , £ 2<*fl>H iL^=r w>^- ^-o] ( Al^V o°ll>H*r cfl = e)-ol^l^ 
5°] Efl^H Tiol 7># ^ -f^fl HI- ^^rJl, ^JE^KI^I^! a)^Vo) 70] e)1>, 
3 T27> -*"5i£$l M*. ZLe|Ji tfl = sl-oi^l^ Aj^lo] 150] ^]a 3 T37> 7}^- ^ 
£3 W ^fet)-. n£l4, AjTj- 9<>fl ol^^ Hfl^a. T14 Efl^a. T2£] c-11 = e}-oi^l ^ 
Al^Vo] ^ 6°lJl EfliH T2-2] dl^B^oi^xl ^ X\Qo] 57} £H o. Ai^ 7 > ^^^cf. 
<w> ^ 7 }s>\. ^ EDF ^1^-^ *l^Kr £<M*fll-g: e)^H ^ ^(Heap) 

^Bflo^ C)o]Bl A>-g-*!-Cf. °1 ^-f Al^Eflo^ EflA 3 ^ ^O. ^Al^ ^ 7 > m °fl 

^7} c|--§- ^11: € ^ ^l^^ll- #^*Rr HH^r a^x^ 0(N)7l- Jl^cf. 

<ie> o]^ 7 fl^^j. EDF°11 *\ $\ ^ a J"^°l ^114=) CA. Mesh et.al)^ "Earliest 

Deadline Message Scheduling with Limited Priority Inversion" °11 7l] a] s) £J 1} . -^a) 

#*}?}^ S-Zi i7fl<y (logarithmic scale)S ^^>Jl o}^. o] -§-§}- a} t^*}^ ^ 

*H3^ -f A}^ ^ 7 ]^oll^ xflS^ Eflia ^ *1H*l7> ^7\S\^\ Afl S 
£ -f^i^tMjM S^-El^ ^Tfl^^r ^HrAl^ofl o}^.o\^ . , ^u)v]o\ 
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*H -*Md^ *fl^Hl ^*fl t^s]^ ^^ai^> o,tH*H^.# ^ 71 ^-0.5.^ ^^ai^v slhI^Is. 
<19> -a ^ofl 14^ EDF «<HH*m ^^1:^ 

^#^1 -f^^^* ^T^JI, ^7flAl^ 7RV ^ -fAj^o^ ^^l^, 7< §A]^ 7HJ- ^ 

<20> Mj^oflA^ i?l|t^f ^ ^7> -f ^d^^l ^ (2 k )iLcf ^;^>J1 ^ ^ 

7> ^-f ^ ^^o] -fA^c^ ^fltg- *j.<gcq ^AltV(di)^- ^tfl 

^>^l*KT max ).2.5. M-fe M-^^l ^ A)^( q )S U}^- ^^i*. #71 3^n> 

SM^^g- 4-^# ^ 7H V 7J ^711- 7f^l 3)-^^ ^tflpKJ-AltbolJ! A ] - >£ 7 | 

<21> *i*lH7Kg. A]^^ ^7flAl ? i# ^ufln>^-A]tLVo.5. M-fe ^ ^oM ^ A] <^ 

<22> ^ ^ ^Tgofl rtfs EDp «J-^ol]A^ ^ *}-<3 ^7> ^o) ^ 

H*} S^8r ^#-§: ^ 7flS] ^ ZLf-5|-S]jl Z|- ^-^^IM^I <5>4-<>) ^^AlTl 
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<23> p^AltH 2 m - 1 T min Oft 3.JL 2 m T min 14 Bilbao] -fAf^ifl (Pj)^ *i 

c^mod 2*7^ 

- ofl eqsfl ^«fl*H f o^H q ( m )^ m w}*j| a] 7fl $ ^ 



4. <^7H, «*IM?> *H*>3 



<24> 



m«i^ ^^Al^lA]^ & c(m)£- *1 



(current _ttme) mod 2"*r min 



<25> ^ ^ofl 4= EDF «^^r -fAi^ ^(priority level H ^ ^-f 5f 

-r-^d^ ^(priority level H &:n -fAj^ ^ =l^\JL o] 

4 ^ EDF ^7)11^ y o^* ^-8-^- ^]f; 7H=M3(scadulability) 7 1 

<26> o]^ ( w}^^: 4= EDF ^Tfl-^ ^-Sr 3^ -£^* ^ 

<27> ^-^oflA^ a] ^(temporal axis)^- €^(quantum) &$\S. ^fsfil zj-zj-sl Efli^ii) -f 

^*ti ^1^1^ AlTfl^]^; Tfl^H ^ll^^Jl, Aj-7] AMl^* ^7}2\ 

—S- 7 3^1*H -*Md^ 7 fl^ JJf^ $0] Al^^ofl tfl^ Aj-cfl^O} 4-Ai^ofl 

<28> #71 ^^(q)^ ^?ll^€ Efliat^l ^>^Al^ ^ 7K V *1 C>^-A] *V^- ^-A}^ =^0} ^ 
<29> <A1 1> 
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<30> 



<31> 



^?)*\, T, 



max 



<32> 



<33> 



<^ 2> 



<34> 



d, mod 



<35> o^7l *] di^ sfl^- Bfl^a.^ ^^l^Volcf. 

<36> se^t, #7l A]7fl^(C)^ ^ego] ^ 73 #^ uflp>cf ^ <m 3 ofl oj^fl Tjjxi^tK 

<37> <>0 3> 

<38> _ (current _ time) mod 

<39> c^7H, current_time£- ^l^^l ^fl Al^oltJ-. 

<40> £. 30. ^ «V^o^ ED p ^^xg w^oj] aj-g-S]^ H]E^ 7fl^£S, #7l *\ 1 £ 

ai 21- ol-g-tfl ^ate] -f^^7> ^«fl^l^ #7l ti]H^<Hl «1H 

7} #71 #71 ^] 3*1] S1*H ^7l^^S. ^Al^rf. 

<4i> ol*J. f olsfi-i- §7] ^l«fl, ^tgofl ^ w o v, ?HH 37fl5l e|a 3 (T1> X2) J3)7> i 

^^tt £ 4a, £ 4b, 5i S. 4c# ^^4. 

<42> £ 4a, £ 4b, ^ £ 4c^ -g- EDF i*H^ HUH*! *1*> 4^ A ^3t 

3 ^^7> ^^51^ -M^^>7l oflAlJEolcl-. 



18-9 



1020030050708 <£t}: 2003/9/17 

<43> 5. 4a<HH ^ w>s^ ^-o] f X\# o<H] ^7)7} 291 Tl, ^M7> 5<Jl T2, zie|ul ^7l7> 15^1 T3 
7> i?fl#^oll -£^>^, #7l ^] 1 * ^] 2t °l-§-*H ^-71 EfliHfS] ^Md^ 

1- 1^4. OolH ^7l Afl 7fl^ Efl^H ^ ^cfl^A]^- (T max )^r T3^1 ^71^- ^ 13 

ols.3. 137fl^| -f^l^^ ^(priority levels)^ ^*fl*H ^ 2<^] Tl, T2, T3^ °>^-a1 

?r di, d 2 , d 3 ^ *W 2, 5, 071- £):□. (di=2, d 2 =5, d 3 =0) ^ 3^1 ^*fl ^Tll^ 01- 7>5l^nf. 

Tl, T2, T32] #tfl *r#*ltr£: ^-71 ^ 2^1 z}-z}- dl =l, d 2 =4, d 3 =2 7> ^nf. 44*1, 

11^1^1 EfliHt^- Tl, T3, T2 ^s]^4. 
<45> Aj^V l2oflA^ £. 4c«*lM iL^b 44 £o] t a]?^^ X\ # 12* 7}- e 7^ T l , T2 , T3^| tftfl 
4#*ltb£ ^-71 2^1 ^sfl z^-z]- d!=2, d 2 =3, d 3 =l7> ^4. 44^1, A^ 12ofl^ ^1-71 Efl^ 
S.^-gr T3, Tl, T2^ ^^.3. ^5^4. 
<46> A o V 7 ]^j- t,}^ ^-o], ^c]} ^ EDF « 0 >^ ^^>7ll EDF i7fl#^o1lA^ o_a^ 

^ -i^ 7l^* 4€-4. #efl^ EDF ^t^^a^ Qo] ^7flA]7jrofl^ Efliafsj ^>tfl 4# 
A 1M -f^d^^l- ^im^Rr 3°1 4M4 ^M?i<Hl 7 >^> ^ ^Hd^H ^^-i; 

*l*lxr ^l^* ^*>J1 Al^Wj-^O.^. ^ Efl^£L^^- ^^Cr) 7 >^" ^7-j ^^^^ ^ 3 

# 7># ^B]§>71 nfl-£ofl -fA}^ ^^ofl 4= ^^12: £.4*||t= (runtime overhead) 

* 2^4 1- ^ &4. 

<47> Aj^ #^MH, --<q -n-fr^7l nfl^-ofl Efli 32l + 7 \ ^ oji=. -°aJ^ 

^S] ^4 ^JE Sil cf. oj ^ o. a] 7^1^^- aJ-g-*H S-§r3°J EDF ^7il#^o] 7 > 
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<48> o]tj>, ig^o) S t}^ ^Al^^ ^^^7]^. ^ ^ 2 ^AHH^ i^l^l 

^ 7}-# nj-^-A) tb* Tmin H^Jl ^1 *}#*ltb8: T max ^ ^nfl m«i^fl 

4 €^ q(m) ^ A] 4 cll o]^ ^fl^. 

<49> <A] 4> 

<50> 

X 

<52> <Aj 5> 



<53> 



X = 



loga ^ 



T ■ 



<54> O^H, k ^ ^-Aj^ wlE^ojcf. 

<55> n>#Al^ol 2">-lT min iCf ELi 2">T min Jltf ^ Hfl^il^ -f^^ (p . )fe ^ ^ <^ fl 
<56> <A1 6> 



<57> 



Pi = (m - l)x+ 



4 mod 2 M 7' min 



<58> 



°H, L * J 7flS A^o} ^flAl^Vol 7S ^ € ^ c(m) o. 



<59> <Aj 7> 
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<60> 



C(m) = 



(current _time ) mod 2" T m 



<6i> I^H^r ^-71 ^§o] ^«*V ^ o.^. o.aj^o^ -§(p ri ority level H 



<62> 



1 T 

4 1 TO 

1 E-< 



^^H, -f^d^ W1H^7V k<?I Al^efl A>-g-l-ol 2* 7^ icf ^uj. ^-o_^ ^ 

o 

1- 



log 2 



<63> ^7ltb w>^- -g- ^^^1 i4 €- EDF ^1#^<HH^ ^^flAl^Hl 7}^> ^ -f-idS^ 

# a] Tjl^l- A^j-jr M Bfl^H.#^r 7H> ^ ^^51^ Bfl 

<64> gc^ ^-Aj-o] -^o] ^-g-S}^ ^ ^-o Cf-^ *1 3*1)3* Aj^Ct) P^A]^ ^ ^ # ^ 
<65> C-l^-ol, Mj-^ofl 4^ EDF i?fl^ "o^H^ ^ ^ ^€ -f^d^7> ^^£]^1 ^7] nfl 
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[^^g- 1] 

2] 

i*oHl sa^i, ^7> 3^*1 3* Ei^- 

X^V^ EDF « 0 Vl tl. 
[^^J- 3] 

4] 

2%> i&^r 3%H1 floH , ^ ^7> ^j±t} ^ z}- 

q-^ sh°3L ^s)^ 3# ^JlS. ^ EDF ^ . 

5] 

^1 ^-i- ^ EDF « 0 >^. 

18-13 



* 

1020030050708 
6] 
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<S£r &91 ^<LS. *}±r EDF ^ . 

7] 

8] 

M-H^l #71 ^H^r^HS M-ip^ <>3^ ^o] ^ ^o.s. EDF « 0 ^. 

9] 

_ d i mod ^max 

^(Pi)^ ^ " L * "1^1 ^^fl ^^H, <^7H Sfltg- *J-o^ n>^-Alt!-* 

^ T max ^ ^tfl*KMltb8: -^^ 3^ f^AS EDF y o V 

10] 

^^AS EDF «<HL 
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I^^J- 111 



T 

wax 



^ EDF . 
12] 

_ (current _time )mod 7^ 
XI ll^ofl Xl^^i, «iXH#^r ^ * <H1 ^a]S)d^ ) o^7l^ 

current.time^r ^XH^ 7^ ^105. ^ EDF ^ . 

13] 

^ af^ ^ 3^ f^o s ^ EDF ^ . 

[^U- 14] 

XI 13%H1 5^1, ^ ^>*flB^ *>q-^ ^XW#*H*}-1- ^ EDF 

15] 



XI 14*oHl &<H>H, 2 m - 1 T min 14 31 2"T min fief ^ Efli 3 ^ (Pi) 

, N mod 2 M 



-Ml 2\n t^M, <^7H q(m)^- m«]*1| ^t^ji)- a] 
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